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(54) Driving method for recording head 

(57) A head (1) and a head (2) are fixed to the 
opposed surfaces of a substrate (3). In the head (1), ink 
nozzles (41 to 49) are arranged at intervals of pitch 2P 
in the main scanning direction and divided into three 
sets of ink nozzles (41, 44, • • • , 42, 45, • • • , and 43, 
46, • • • ) so that they are spaced at intervals of pitch D 
in the sub-scanning direction. In the head (2) as well, ink 
nozzles (51 to 59) are arranged at intervals of pitch 2P 
in the main scanning direction and divided into three 
sets of ink nozzles (51, 54, • • • , 52, 55, • • • , and 53, 
56, • * * ) so that they are spaced at intervals of pitch D 
in the sub-scanning direction. The corresponding two 
ink nozzles in the heads (1 and 2) are offset from each 
other by pitch P in the main scanning direction. Assum- 
ing the distance between the nozzles (41 , and 51) to be 
d, when the difference (d - n x 3D ) (n is an integer) is 
larger than D/2, the timing of ink projection from each 
set of ink nozzles in the head (2) is changed to reduce 
the difference below D/2. 
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FIGS. 6A and 6B show printed dots in the first 
embodiment before and after correction of align- 
ment error; 

FIGS. 7A and 7B show printed dots in the first 
embodiment before and after correction of align- 5 
ment error; 

FIG. 8 shows an ink jet head driver circuit in the first 
embodiment; 

FIGS. 9A and 9B are diagrams for use in explana- 
tion of methods of measuring the amount L of mis- 10 
alignment between dot arrangements in the first 
embodiment; 

FIG. 1 0 shows an ink jet head driver circuit in a sec- 
ond embodiment of the present invention; 
FIG. 1 1 shows an arrangement of printed dot data is 
in the second embodiment; 
FIGS. 12A through 12F show a relationship 
between driving timing and printed dot data in the 
second embodiment; 

FIGS. 13A through 13F show another relationship 20 
between driving timing and printed dot data in the 
second embodiment; 

FIG. 14 shows an arrangement of ink nozzles of 
each ink jet head in a third embodiment of the 
present invention; 25 
FIGS. 15A through 15E show drive voltage wave- 
forms used in the third embodiment; 
FIGS. 16A and 16B show printed dots in the third 
embodiment before and after correction of dot 
alignment error; 30 
FIG. 17 is a schematic representation of a print 
head assembly according to a fourth embodiment 
of the present invention; 

FIG. 18 shows an arrangement of ink nozzles of 
each ink jet head in the fourth embodiment of the 35 
present invention; 

FIGS. 19A and 19B show printed dots in the third 
embodiment before and after correction of dot 
alignment error; 

FIG. 20 is a schematic representation of a print 40 
head assembly according to a fifth embodiment of 
the present invention; 

FIG. 21 shows an arrangement of ink nozzles of 
each inkjet head in the fifth embodiment; 
FIG. 22 is a schematic representation of a print 45 
head assembly according to a sixth embodiment of 
the present invention; 

FIG. 23 shows an arrangement of ink nozzles of 
each inkjet head in the sixth embodiment; 
FIG. 24 is a schematic representation of a print so 
head assembly accorcfing to a seventh embodiment 
of the present invention; 

FIGS. 25A and 25B show a configuration of the ink 
jet head used in each of the embodiments of the 
present invention; 55 
FIGS. 26A and 26B show another configuration of 
the ink jet head used in each of the embodiments of 
the present invention; 



FIGS. 27A and 27B show still another configuration 
of the inkjet head used in each of the embodiments 
of the present invention; and 
FIG. 28 shows another example of a staggered 
arrangement of ink nozzles. 

[0012] As shown in FIG. 1 , ink jet heads 1 and 2, each 
with a large number of ink chambers, are fixed with 
adhesive to both sides of a substrate 3 which are paral- 
lel to each other to thereby form one recording head 
assembly. 

[0013] The ink jet heads 1 and 2 and the substrate 3 
are of such configuration as show in FIG. 2. 
[0014] That is, the ink jet heads 1 and 2 each with a 
large number of ink chambers are fixed to the respective 
sides of the substrate 3. 

[0015] Ink supply tubes 1a and 2a are connected to 
the ink jet heads 1 and 2, respectively. 
[0016] To portions of the ink jet heads 1 and 2 are 
respectively mounted connectors 1b and 2b with which 
cables 1c and 2c are connected respectively. Through 
these cables the ink jet heads 1 and 2 are supplied with 
drive voltages. P denotes a sheet of paper as a record- 
ing medium. 

[0017] As shown in FIG. 3, the ink jet heads 1 and 2 
are formed with ink nozzles 41 to 49. • • • and 51 to 59, 
* * • each corresponding to a respective one of the ink 
chambers. These ink nozzles are placed in a staggered 
arrangement for every three nozzles. That is, these ink 
nozzles 41 to 49, • • • of the ink jet head 1 are 
arranged at regular intervals of pitch 2P in the main 
scanning direction perpendicular to the direction of 
movement of the recording medium indicated by an 
arrow. 

[0018] In the ink jet head 1, the ink chambers are 
divided into three sets each including every third head. 
That is, the ink nozzles 41, 44, 47, etc. form a first set. 
The nozzles 42, 45, 48, etc. form a second set, and the 
nozzles 43, 46, 49, etc. form a third set. The ink nozzles 
41 , 44, 47, etc. in the first set to which reference is made 
are arranged on a line 1a. The ink nozzles 42, 45, 48, 
etc. in the second set are arranged on a line 1b which is 
offset from the line 1a by given pitch D in the sub-scan- 
ning direction in which the recording medium travels. 
The ink nozzles 43, 46, 49, etc. in the third set are 
arranged on a line 1c which is offset from the line 1b by 
the pitch D in the sub-scanning direction. 
[0019] In the ink jet head 2 as well, the ink chambers 
are divided into three sets each including every third 
head. That is, the ink nozzles 51, 54, 57, etc. form a first 
set. The nozzles 52, 55. 58, etc. form a second set, and 
the nozzles 53. 56, 59, etc. form a third set. 
[0020] Each of the nozzles 51 to 59, etc. in the ink jet 
header 2. which are arranged at regular intervals of 
pitch 2P in the main scanning direction, is offset from a 
corresponding one of the nozzles 41 to 49, etc. by pitch 
P in the main scanning direction. The ink nozzles 51, 
54, 57, etc. in the first set are arranged on a line 2a 
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ink jet head 1 are connected to a line 31 through analog 
switches 131, 134, • • •, respectively. The electrodes 
for applying voltages to the ink chambers 112, 115, 

• • • equipped with the ink nozzles 42, 45, 
arranged on the line 1b of the ink jet head 1 are con- 5 
nected to a line 31 through analog switches 132 135, 

• • • , respectively. The electrodes for applying voltages 
to the ink chambers 1 13, 1 16, • • • equipped with the 
ink nozzles 43, 46, • • • arranged on the line 1c of the 

ink jet head 1 are connected to a line 33 through analog w 
switches 133, 136, • • • , respectively. 
[0033] Electrodes for applying voltages to ink cham- 
bers 211, 212, 213, 214, 215. ••• in the Inkjet head 2 
are connected to ground through analog switches 221, 
222, 223, 224, 225, • • • , respectively. The electrodes is 
for applying voltages to the ink chambers 211, 214, 

• • • equipped with the ink nozzles 51, 54, 
arranged on the line 2a of the ink jet head 2 are con- 
nected to a line 34 through analog switches 231, 234, 

• • • . respectively. The electrodes for applying voltages 20 
to the ink chambers 212, 215, • • • equipped with the 

ink nozzles 52, 55, • • • arranged on the line 2b of the 
ink jet head 2 are connected to a line 35 through analog 
switches 232, 235, • • • , respectively. The electrodes 
for applying voltages to the ink chambers 213, • • • 25 
equipped with the ink nozzles 53. • • • arranged on the 
line 2c of the ink jet head 2 are connected to a line 36 
through analog switches 233, • • • . respectively. 
[0034] The line 3 1 is connected to a waveform gener- 
ator 37 for generating the drive voltage waveform shown 30 
in FIG. 4A and to each of first terminals 40a, 41a and 
42a of selectors 40, 41 and 42. The line 32 is connected 
to a waveform generator 38 for generating the drive volt- 
age waveform shown in FIG. 4B and to each of second 
terminals 40b, 41b and 42b of the selectors 40, 41 and 35 
42. The line 33 is connected to a waveform generator 39 
for generating the drive voltage waveform shown in FIG. 
4C and to each of third terminals 40c, 41c and 42c of 
the selectors 40, 41 and 42. 

[0035] The line 34 is connected to the common termi- ao 
nal of the selector 40. The line 35 is connected to the 
common terminal of the selector 41 . The line 36 is con- 
nected to the common terminal of the selector 42. 
[0036] Based on data to be printed from a printing 
data output circuit 43, the head drive circuit selectively 45 
turns on the analog switches 121 to 126 or 221 to 225 to 
thereby connect the electrodes of the ink chambers 
associated with the selectively turned-on analog 
switches to ground. Alternatively, the head drive circuit 
selectively turns on the analog switches 131 to 136 or so 
231 to 235 to thereby selectively apply the drive voltage 
waveform shown in FIG. 4A, 4B or 4C to each of the 
electrodes of the ink chambers associated with the 
selectively turned-on analog switches. When the analog 
switches 1 31 to 1 35 or 231 to 235 are selectively driven, ss 
droplets of ink are projected from the nozzles of the cor- 
responding ink chambers. 

[0037] The selective application of the drive voltage 



waveform in FIG. 4A, 4B or 4C to each of the ink cham- 
ber electrodes is performed through the selectors 40, 
41, and 42. That is, when the difference (d - n 3D) is in 
the range defined by (1), the selector 40 selects the 
drive voltage waveform from the waveform generator 37 
and outputs it onto the line 34. The selector 41 selects 
the drive voltage waveform from the waveform genera- 
tor 38 and outputs it onto the line 35. The selector 42 
selects the drive voltage waveform from the waveform 
generator 39 and outputs it onto the line 36. 
[0038] When the difference (d - n 3D) is in the range 
defined by (2), the selector 40 selects the drive voltage 
waveform from the waveform generator 38 and outputs 
it onto the line 34. The selector 41 selects the drive volt- 
age waveform from the waveform generator 39 and out- 
puts it onto the tine 35. The selector 42 selects the drive 
voltage waveform from the waveform generator 37 and 
outputs it onto the line 36. 

[0039] When the difference (d - n 3D) is in the range 
defined by (3), the selector 40 selects the drive voltage 
waveform from the waveform generator 39 and outputs 
it onto the line 34. The selector 41 selects the drive volt- 
age waveform from the waveform generator 37 and out- 
puts it onto the line 35. The selector 42 selects the drive 
voltage waveform from the waveform generator 38 and 
outputs it onto the line 36. 

[0040] Such control allows the alignment error 
between dot arrangements produced by the ink jet 
heads 1 and 2 in the sub-scanning direction to be cor- 
rected. That is, the dot misalignment in the sub-scan- 
ning direction is minimized, allowing high-resolution 
printing of good quality. 

[0041 ] A method of detecting the difference (d - n 3D) 
involves making printing in a specific pattern for testing 
as shown in FIG. 9A, observing the result of printing 
with a microscope, and measuring the spacing L 
between a line of dots n1 , n2, • • • printed by the ink jet 
head 1 and a line of dots ml, m2, • • • printed by the 
ink jet head 2. 

[0042] Alternatively, as shown in FIG. 9B, a testing 
specific pattern having a constant spacing may be 
printed and the spacing L between a line of dots ml, 
m2, • • • and the specific pattern may be determined. 
[0043] Next, a second embodiment of the present 
invention will be described with reference to FIGS. 10 
through 1 3. In these figures, like reference numerals are 
used to denote corresponding parts to those in the first 
embodiment and only different parts will be described 
[0044] in the second embodiment, as shown in FIG. 
10, the waveform generators 37, 38 and 39 and the 
selectors 40. 41 and 42 in the first embodiment are 
replaced with programmable waveform generators 51 to 
56. The programmable waveform generator 51 supplies 
its drive voltage waveform to analog switches 131 , 134. 
etc. The programmable waveform generator 52 supplies 
its drive voltage waveform to the analog switches 132, 
135, etc. The programmable waveform generator 53 
supplies its drive voltage waveform to the analog 
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thus performing five-phase driving. That is, the ink noz- 
zles 641, 646, etc. on the line 1d of the head 61 and the 
ink nozzles 651 , 656, etc. on the line 2d of the head 62 
are allowed to project droplets of ink at the times indi- 
cated in FIG. 15A. The ink nozzles 642, 647, etc. on the 
line 1e of the head 61 and the ink nozzles 652, 657, etc. 
on the line 2e of the head 62 project droplets of ink at 
the times indicated in FIG. 15B. The ink nozzles 643, 
648, etc. on the line 1f of the head 61 and the ink noz- 
zles 653, 658, etc. on the line 2f of the head 62 project 
droplets of ink at the times indicated in FIG. 15C. The 
ink nozzles 644, 649, etc. on the line 1g of the head 61 
and the ink nozzles 654, 659, etc. on the line 2g of the 
head 62 project droplets of ink at the times indicated in 
FIG. 1 5D. The ink nozzles 645, 6410, etc. on the line 1 h 15 
of the head 61 and the ink nozzles 655, etc. on the line 
2h of the head 62 project droplets of ink at the times 
indicated in FIG. 15E. 

[0057] Thus, when a line of printing is made with the 
recording head, the ink jet head 61 prints dots n1 , n2, 20 
n3, n4, • • • as in FIG. 5 through the three-phase driv- 
ing and the ink jet head 62 prints dots ml , m2, m3, m4, 
• • • through the three-phase driving, so that one line 
can be printed at dot pitch P in the main scanning direc- 
tion. That is, the ink jet heads 61 and 62, while each 25 
having a dot pitch of 2P in the main scanning direction, 
can make printing at twice the resolution determined by 
that dot pitch. 

[0058] If the spacing d between the lines 1d and 2d of 
the heads 61 and 62 is set such that d - n x 5D (n * 1), 30 
then a dot line printed by the head 61 can be superim- 
posed upon a dot line by the head 62 because the tim- 
ing of application of the drive voltage waveforms shown 
in FIGS. 15A to 15E are determined based on the pitch 
D in the sub-scanning direction. In this case, there is no 35 
problem. In practice, however, misalignment will occur 
between the dot lines printed by the heads 61 and 62 
due to irregularities in the thickness of the substrate 63 
and/or the adhesive layer. 

[0059] When the amount of misalignment between the 40 
line of dots m , n2, n3, • • • printed by the head 61 and 
the line of dots ml, m2, m3, • * • printed by the head 
62 is in excess of one-half of the dot pitch in the sub- 
scanning direction, similar control to that in the above- 
described embodiments allows the amount of misalign- 4$ 
ment to be reduced below one-half of the dot pitch in the 
sub-scanning direction. 

[0060] In this embodiment, since one dot pitch in the 
sub-scanning direction is further subdivided the accu- 
racy of printing position can be increased in comparison so 
with the above-described embodiments in which the ink 
nozzles are staggered for every three nozzles. How- 
ever, in the five-phase driving for one line of printing, the 
printing speed becomes slower than in the three-phase 
driving. 55 
[0061 ] Thus, the choice of the three-phase driving or 
the five-phase driving depends on tradeoff between the 
printing speed and the accuracy of printing position. 



[0062] Next, a fourth embodiment of the present 
invention will be described with reference to FIGS. 17 
18 and 19. 

[0063] In FIG. 1 7, 71 , 72 and 73 denote ink jet heads 
5 for projecting cyan ink, magenta ink, and yellow ink, 
respectively. The cyan ink jet head 71 and the magenta 
ink jet head 72 are attached to both sides of a substrate 
74 with adhesive, and the magenta ink jet head 72 and 
the yellow ink jet head 73 are attached to both sides of 
10 a substrate 75 with adhesive, thereby forming one color 
print head assembly. 

[0064] As shown in FIG. 18, the ink jet heads 71 , 72 
and 73 are formed with ink nozzles 761 to 769, 
771 to 779. • • • , and 781 to 789, • • • each of which 
is associated with a respective one of ink chambers. 
These ink nozzles are placed in a staggered arrange- 
ment for every three nozzles. That is, the ink nozzles 
761 to 769, • • • of the ink jet head 71 are arranged at 
regular intervals of pitch P in the main scanning direc- 
tion perpendicular to the direction of movement of the 
recording medium indicated by an arrow. 
[0065] In the ink jet head 71, the ink chambers are 
divided into three sets each including every third head. 
That is, the ink nozzles 761, 764, 767, etc. form a first 
set. The nozzles 762, 765, 768, etc. form a second set, 
and the nozzles 763. 766. 769. etc. form a third set. The 
ink nozzles 761. 764. 767, etc. in the first set to which 
reference is made are arranged on a line ca. The ink 
nozzles 762, 765, 768, etc. in the second set are 
arranged on a line cb which is offset from the line ca by 
given pitch D in the sub-scanning direction. The ink noz- 
zles 763, 766. 769, etc. in the third set are arranged on 
a line cc which is offset from the line cb by the pitch D in 
the sub-scanning direction. 

[0066] In the ink jet head 72 as well, the ink chambers 
are divided into three sets each including every third 
head. That is, the ink nozzles 771 , 774, 777, etc. form a 
first set. The nozzles 772, 775, 778, etc. form a second 
set, and the nozzles 773, 776, 779, etc. form a third set. 
[0067] In the ink jet head 73, each of the nozzles 781 
to 789, etc., which are arranged at regular intervals of 
pitch P in the main scanning direction, is aligned with a 
corresponding one of the nozzles 761 to 769, etc. in the 
head 71 in the sub-scanning direction. The ink nozzles 
781 , 784, 787, etc. in the first set are arranged on a line 
ya which is spaced apart from the reference line ca by 
distance d2 in the sub-scanning direction. The ink noz- 
zles 782, 785, 788, etc. in the second set are arranged 
on a line yb offset from the line ya by given pitch D in the 
sub-scanning direction. The ink nozzles 783, 786, 789, 
etc. in the third set are arranged on a line yc offset from 
the line yb by the pitch D in the sub-scanning direction. 
[0068] The ink jet heads 71, 72 and 73 are each 
arranged to provide drive voltage waveforms to their 
respective ink chambers at the times indicated in FIGS. 
4A, 4B and 4C as in the first embodiment, thus perform- 
ing three-phase driving. That is, the ink nozzles 761, 
764, 767, etc. on the line ca of the head 71 , the ink noz- 
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ink projection. 

[0081 ] A seventh embodiment of the present invention 
will be described next with reference to FIG. 24. 
[0082] As shown in FIG. 24, for example, four ink jet 
heads 911, 912, 913 and 914, each equipped with a 
large number of ink chambers, are arranged such that 
they are in parallel with each other in the direction indi- 
cated by an arrow in which a recording medium moves, 
i.e., in the sub-scanning direction and are spaced apart 
from each other by predetermined distance in the main 
scanning direction perpendicular to the direction in 
which the recording medium moves, thereby forming a 
serial print head assembly. 

[0083] In each of the ink jet heads 91 1 to 914 of the 
serial print head assembly, the ink nozzles are stag- 
gered for every three nozzles and the ink chambers are 
divided into three sets each including every third cham- 
ber. When reference is made to a line 1 i on which a first 
set of ink nozzles 92 in the leftmost head 911 are 
arranged, a line 2i on which a first set of ink nozzles 93 
of the head 912 are arranged is spaced apart by dis- 
tance d1 from the line 1i. A line 3i on which a first set of 
ink nozzles 94 of the head 913 are arranged is spaced 
apart by distance d2 from the line 1i. A line 4i on which 
a first set of ink nozzles 95 of the head 91 4 are arranged 
is offset by distance d3 from the line 1i. 
[0084] This type of serial print head assembly is 
arranged to move in the main scanning direction with a 
recording medium stopped to thereby print multiple 
lines of dots at a time. 

[0085] The print head assembly forms a color serial 
print head when the heads 911, 912, 913 and 914 are 
used as heads for cyan, magenta, yellow, and black, 
respectively 

[0086] When dots printed by the heads 91 1 , 91 2 and 
913 are out of register in the main scanning direction, 
the order in which the drive voltage waveforms shown in 
FIGS. 4A, 4B and 4C are selected can be changed as in 
the first embodiment, i.e., the timing of ink projection 
from the ink nozzles can be changed for each set of ink 
nozzles in the heads 911, 912 and 913 to correct the 
registration error of dots in the main scanning direction. 
[0087] Next, detailed configurations of the ink jet 
heads in the embodiments thus far described will be 
described. 

[0088] FIGS. 25A and 25B show an ink jet head of the 
type that heats ink in the ink chambers and then 
projects it. Grooves of U-shaped cross section are 
formed in one surface of a substrate 101 at predeter- 
mined pitch. The grooves are covered on top with a 
board 102 and covered in front with an orifice plate 104 
formed with ink nozzles 103, thus forming a large 
number of ink chambers 105. Within each ink chamber 
are formed a heating element 106 and electrode pat- 
terns 107 and 108 for energizing the heating element 
which, in turn, are covered with a protective coating 
109. 

[0089] In this type of ink jet head, application of a drive 



pulse to the heating element 106 through the electrode 
patterns 107 and 108 rapidly heats ink within the ink 
chamber, so that it boils and forms a bubble of vapor, 
thus allowing a droplet of ink to be ejected from the ink 
s nozzle. 

[0090] Constructing a line print head from such ink jet 
heads would require a considerable amount of electric 
power when a large number of heating elements are 
driven at the same time, resulting in an increase in the 

10 size of a power supply used. The time-division driving of 
the ink chambers reduces the number of heating ele- 
ments that are driven at the same time, allowing the 
supply amount of electric power to be reduced and 
hence the size of power supply to be reduced. If, when 

15 such time-division driving is performed, the ink jet heads 
are configured and controlled as in the previously 
described embodiments, the alignment error of dots can 
be corrected. This is the case with the time-division driv- 
ing of a serial print head. 

20 [0091 ] FIGS. 26A and 26B show an ink jet head of the 
type that ejects ink within ink chambers by mechanical 
vibrations of a piezoelectric material. Grooves of U- 
shaped cross section are formed in one surface of a 
substrate 1 1 1 made of a piezoelectric material, when an 

25 actuator that is polarized in the direction of an arrow is 
formed in the middle of each groove. Electrode patterns 
113 and 1 14 are formed on the opposed surfaces of the 
actuator. The grooves are covered on top with a board 
1 15 and covered in front with an orifice plate 1 1 7 formed 

30 with ink nozzles 1 16, thus forming a large number of ink 
chambers 118. 

[0092] With this type of ink jet head, application of a 
drive pulse between the electrode patterns 1 1 3 and 1 1 4 
causes mechanical deformation in the actuator 112, 
35 resulting in a change in the volume of the ink chamber. 
A change in the volume of the ink chamber involves a 
change in pressure in the ink chamber, allowing ink to 
be ejected from the nozzle. 

[0093] Constructing a line print head or a serial print 
40 head from such ink jet heads and driving ink chambers 
on a time-division basis allow alignment error of dots to 
be corrected as in the previously described embodi- 
ments. 

[0094] FIGS. 27A and 27B show an ink jet head of the 
45 type that ejects ink by mechanical vibrations of piezoe- 
lectric elements. Two polarized piezoelectric elements 
are glued together with their directions of polarization 
opposed to each other to form a substrate 121. Li- 
shaped grooves are formed at predetermined pitch in 
so one surface of the substrate across the two piezoelec- 
tric elements. An electrode pattern 122 is formed on the 
sidewads and the bottom of each groove. The grooves 
are covered on top with a board 123 and covered in 
front with an orifice plate 125 formed with ink nozzles 
55 124, thus forming a large number of ink chambers 1 26. 
[0095] With this type of ink jet head, application of a 
drive pulse between the electrode pattern 122 of an ink 
chamber (center ink chamber) and the electrode pattern 
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ejected from ink nozzles of each set of ink cham- 
bers of the other heads than the reference head 
exceeds one-half of a dot pitch in the sub-scanning 
direction, changing the order in which the sets of ink 
chambers of the other heads are driven on a time 5 
division basis to reduce the amount of misalign- 
ment of dots below one-half of the dot pitch in the 
sub-scanning direction. 

7. A method of driving a recording head in which a 10 
plurality of ink jet heads (851 , 852, • • • , 85n) each 
having a large number of ink chambers each pro- 
vided with an ink nozzle are placed in a staggered 
arrangement on one side of a substrate (86) in a 
main scanning direction perpendicular to a direc- 15 
tion in which a recording medium moves relative to 
the heads, characterized by comprising dividing the 

ink chambers of each of ink jet heads placed on the 
same side of the substrate into N (an integer of two 
or more) sets each including every N-th ink cham- 20 
ber, placing ink nozzles of N ink chambers each 
included in a respective one of the N sets in a stag- 
gered arrangement, driving the ink chambers on a 
time division basis for each set, and, when the 
amount of misalignment between dots recorded by 2s 
droplets of ink ejected from ink nozzles of a set of 
ink chambers in a reference head of the heads 
placed on the same side and dots recorded by 
droplets of ink ejected from ink nozzles of each set 
of ink chambers of the other heads than the refer- 30 
ence head exceeds one-half of a dot pitch in the 
sub-scanning direction, changing the order in which 
the sets of ink chambers of the other heads are 
driven on a time division basis to reduce the 
amount of misalignment of dots below one-half of 35 
the dot pitch in the sub-scanning direction. 

8. A method of driving a recording head in which a 
plurality of ink jet heads (91 1 , 91 2, • • • , 91 4) each 
having a large number of ink chambers each pro- 40 
vided with an ink nozzle are arranged in parallel 
with each other in a sub-scanning direction in which 

a recording medium moves relative to the heads 
and are spaced apart from each other by a prede- 
termined distance in a main scanning direction per- 45 
pendicular to the sub-scanning direction, 
characterized by comprising dividing the ink cham- 
bers of each of the ink jet heads into N (an integer 
of two or more) sets each including every N-th ink 
chamber, placing ink nozzles of N ink chambers so 
each included in a respective one of the N sets in a 
staggered arrangement, driving the ink chambers 
on a time division basis for each set. and, when the 
amount of misalignment between dots recorded by 
droplets of ink ejected from ink nozzles of a set of 55 
ink chambers in a reference head of the heads and 
dots recorded by droplets of ink ejected from ink 
nozzles of each set of ink chambers in the other 



heads than the reference head exceeds one-half of 
a dot pitch in the main scanning direction, changing 
the order in which the sets of ink chambers in the 
other heads are driven on a time division basis to 
reduce the amount of misalignment of dots below 
one-half of the dot pitch in the main scanning direc- 
tion. 
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